Objective. To gain insight into processes of dissemination of clinical guidelines, sources of information physicians use to become informed about them, and factors influencing these processes.
Clinical guidelines are seen as a major tool in improving the quality of patient care [1] [2] [3] . Scientific insights into good care are changing quickly and continuously. So, making new research findings available in the form of well-based clinical guidelines within a short time will be a great help for busy clinicians, provided that they take notice of these guidelines. An effective process of dissemination precedes their actual implementation [4] . Insight into the best ways to spread the guidelines, however, is largely lacking. Various studies on the diffusion of guidelines and research evidence have made it clear that care providers are often not well informed about them. For instance: in one study only 20% of the target group proved to know the results of consensus conferences of the National Institutes of Health in the USA [5, 6] ; in another only a minority of the Swedish doctors could provide information on the recommendations of a national guideline on cholesterol (Tj; and in a third less than 50% of the surgeons and anaesthesiologists knew the risks involved in blood transfusion and only 30% knew the indications for blood transfusion as outlined in a clinical guideline [8] . Lack of knowledge of a clinical guideline will certainly hinder its implementation.
New information on appropriate patient care, including new guidelines, is traditionally disseminated through medical journals or continuing medical education (CME). Sometimes personal mailings or audio-visual tools are used. However, papers are usually read by a minority of clinicians, and courses are only taken by a selected group. So, the question is how the dissemination of guidelines can be organized most effectively and which specific subgroups in the target population should be approached and in what way. The diffusion of innovations is to be seen as a process in time, and people can be distinguished on the basis of the speed with which they become informed [9] . Actually, we lack a good understanding of the sources and channels used by different groups of clinicians in order to become informed. This information is necessary for an effective implementation of research evidence and clinical guidelines. This paper reports the results of a survey among family doctors on the dissemination of national, evidence-based, clinical guidelines, developed by the Dutch College of Family Physicians [10, 11] . The College has adopted a rigorous approach to the development and implementation of practice guidelines. So far, more than 60 guidelines, based on scientific evidence and clinical expertise, have been developed and published since 1989. A structured procedure for development is used, taking about 1-1. 5 years per guideline. Dissemination takes place through the scientific journal for family doctors (about 70% of them had a subscription at the time of the study) and through specially designed educational programmes to be used in local CME and in local small-group quality improvement. A survey was performed to study the channels through which family doctors received information about the national guidelines, to what extent they were informed about them, and whether there was a difference in use of sources and in knowledge between different groups of doctors.
Methods
The survey was performed as part of a large study on the implementation of national clinical guidelines for family practice. In 1993, a random sample of 1531 family doctors (about 15% of all family doctors) received a structured questionnaire, about 4 years after the first guideline had been published. After 3 weeks the non-responders were sent a reminder and a second reminder was sent after 6 weeks. A random sample of 80 non-responders was interviewed by telephone on some of their characteristics.
The questionnaire contained questions on:
• being informed on the existence of eight different national guidelines ('are you informed about ....yes/no?'); • knowledge of 16 specific recommendations from five different national guidelines (hypertension, UTI, acute otitis media, cholesterol, diabetes mellitus II): ('are you informed about yes/no? 7 ); • being informed on specially designed educational programmes concerning the guidelines: yes/no; • sources of information used to acquire information about the national guidelines: the scientific journal for family physicians, other medical journals, contact with and information from colleagues on the guidelines, participation in a CME course on the guidelines, discussing guidelines in the local family doctor group, pharmaceutical company information on the guidelines. For each of these sources the doctors were questioned whether they used it to acquire information about the guidelines; the answer 'yes' or 'no' could be given; • doctor and practice characteristics: age, membership of College of Family Physicians, being involved in training in family medicine, vocationally trained, expertise with small local group quality improvement, location of practice and type of practice (single-handed, duo or group practice).
The study population was compared with the non-responders on some relevant characteristics. Next, frequencies of the survey answers were determined. The scores on knowledge of the eight different national guidelines were summarized and presented as a percentage of the total score. The same was done for knowledge of the 16 specific recommendations. The influence of various doctor and practice characteristics on the use of different sources to receive information about the guidelines and on knowledge of different guidelines and recommendations was studied using bivariate analyses and stepwise regression analyses.
Results
The response rate was 67% (#=1007). Compared to the non-responders the responders were significantly younger. No significant differences were found for membership of the College and type of practice (single-handed versus duo or group practice).
Sources of information
The scientific journal for family physicians proved to be the most important source of information on the national guidelines; 85% of the responders said they had been informed by reading this journal (Table 1) . Discussing the guideline in the local family doctor group (the locum group) was a source for 53%. Less relevant sources were oral communication and information from colleagues, following CME courses on the guidelines, reading other medical journals or hearing or reading about them in materials from pharmaceutical companies. The importance of the different sources, however, varied between different subgroups of doctors. For instance, younger doctors used the scientific journal and the local group more than older doctors. Doctors who were not members of the College received significantly more information through other (non-scientific) journals, communication with colleagues, CME courses and information from the pharmaceutical industry. Doctors working in a group practice used contacts with colleagues and the local group more than doctors working alone. Doctors involved in education used the scientific journal more and other journals and information from the pharmaceutical companies less than doctors not involved in education. Finally, doctors with experience in small group local quality improvement (quality circles/peer review groups) were more often informed through contacts with colleagues, CME courses and local groups.
To determine the relative influence of the doctor and practice characteristics on the use of different sources of information about the guidelines, regression analyses were performed (Table 2 ). These confirmed the findings of the bivariate analyses, such as: • the scientific journal in particular was used more by members of the College, younger doctors and doctors involved in teaching, while other medical journals were used more by doctors who were not members of the College;
• contact with colleagues as a source of information on the guidelines was more often the case for doctors who participated in local small-group quality improvement, doctors who were not members of the College and doctors from group practices;
• discussing the guidelines in local groups was particularly used by doctors who participated in local small-group quality improvement and doctors working in group practices.
Overall, the percentages of explained variance for the different sources were low.
Being informed about national guidelines
On average about 80% said they knew about the different guidelines and recommendations, and 63% knew about the educational programmes (Table 3) . Younger doctors, members of the College, doctors in group practices, doctors involved in education and doctors participating in local small-group quality improvement were better informed than their counterparts. Doctors who used the scientific journal as a source had more knowledge of the guidelines, recommendations and educational programmes (Table 4) . Doctors who used other journals, contact with colleagues, CME courses or the pharmaceutical industry as sources of information proved to have less knowledge of the national guidelines. Being informed about the educational programmes on the guidelines particularly depended on reading the scientific journal, contact with colleagues, going to CME courses on the guidelines and discussing them in the local group.
To determine the relative influence of the different sources of information as well as the different doctor/practice characteristics on being informed, regression analyses were performed using as independent variables: being informed about the guidelines; being informed about the specific recommendations, and being informed about the educational programmes on the guidelines (Table 5 ):
• being informed about the national guidelines and the specific recommendations for practice proved to be influenced by using the scientific journal as a source and also by factors such as membership of the College, younger age, participation in local quality improvement and involvement in education on family medicine;
• being informed about the educational programmes on the national guidelines was influenced by going to CME courses on the guidelines, membership of the College, participation in local quality improvement and involvement 
Discussion
This study provides insight into the process of becoming informed about clinical guidelines developed in a national programme of evidence-based guidelines. Such programmes can now be found in an increasing number of countries (USA, Canada, France, Sweden, the Netherlands, Scotland). Effective dissemination of these guidelines and ensuring that the target group is informed about them is a crucial step in the process of implementing them in clinical practice. The findings are based on a large random sample of Dutch family physicians (almost 15%), questioned about 4 years after the first guidelines were published. At the time of the survey about 35 guidelines had been published and the whole guideline setting procedure was firmly established and accepted by Dutch family physicians. The findings were based on self-report by the doctors in the study and may include over rating of some sources and under rating of others. However, some important findings, such as use of the scientific journal or local group, seem to represent reality well, since they are confirmed by readership data of the journal and surveys of local doctor group activities. Although it is uncertain whether the findings can be generalized to other countries and professions, they seem to disclose some of the basic principles of effective dissemination of new research findings and clinical guidelines to care providers.
This study showed that for our target population publication of the guidelines in the scientific journal was the most important, but certainly not the only source of information. It turned out that the family doctors in this programme used other channels as well, particularly their local groups and contacts with colleagues. This confirms the importance of the local network as a means of spreading new research results, guidelines and innovations [9, 12] . Less important as a source of information were CME courses. About 10% of the responders used visits of representatives or materials from the pharmaceutical industry as a source of information on the guidelines. One may question the type of information acquired through this source.
Which sources are used and how well a family doctor is informed depends to a large extent on some characteristics of doctors and practices. For instance, membership of the scientific professional organization proved to be a very important factor in the dissemination process. Doctors who are not linked to such an organization may use the scientific journal less to be informed, may prefer other sources, such as their social network, but may nevertheless be less well informed about the guidelines.
Factors such as age, being involved in teaching, participation in local small-group quality improvement and type of practice setting (single-handed versus group practice) may determine the extent of the knowledge on guidelines and the use of sources of information also.
So, segmentation of the target group will be necessary for effective dissemination of guidelines, research findings and new procedures for health care [9, 13] . We may hypothesize about the different segments which have to be distinguished and need different approaches. There is probably a group of innovators, usually younger care providers, who are involved in professional activities, such as teaching and quality improvement, who read the scientific journals and will search for new evidence and convincing arguments to improve their routines. For this group it is crucial to disseminate the guidelines and the evidence quickly in an easily accessible format.
There will also be a group of care providers, who also are relatively well informed, but depend largely on their social network (contact with colleagues in their practice team unit or local group). They are inclined to conform to what the group or their peers see as good care. To reach this group it seems to be more effective to approach the social network directly and offer methods to discuss guidelines interactively in groups or teams [4, 14] . Finally, there is a group of care providers, usually older and less involved in professional activities as well as less involved in the social network, who may need to be approached directly, for instance through personal contact, outreach visits or academic detailing in order to inform them. This hypothesis needs further research.
A last remark concerns the increasing number of guidelines now coming from different sources about the same clinical problems but with differing recommendations for practice. This may confuse care providers. It underlines the importance of preventing an overload of guideline dissemination, as well as of carefully structuring the dissemination process and adapting it to the needs and features of the specific target groups. Better one effectively introduced and widely implemented guideline than 10 published evidence-based guidelines that have not reached their target group at the end of the day.
